INTRODUCTION
This report illustrates 26 nonmarine diatom taxa from 9 late Tertiary localities in northern California. Some of these taxa have been previously named, whereas others are illustrated for the first time. Even though some of those taxa have long been known, many are so small that their fine structures cannot be readily understood using only the light microscrope. More meaningful and detailed observations of these relatively small diatom taxa are now possible using the SEM. For the first time, both external and internal surfaces of these diatoms can be clearly differentiated, and the structure of the valve wall can be more accurately ascertained. In addition, the tiny processes of the diatom valve can be observed and classified under high SEM magnification. These small processes have become increasingly important in diatom taxonomy in recent years.
A great deal of taxonomic confusion has resulted from the attempts of various workers to classify the smaller nonmarine diatoms, particularly the centric taxa, solely by means of light microscopy. A few of the centric taxa illustrated in this report have been assigned to named species and varieties, but these identifications, at best, should still be considered tentative; other taxa are indicated as showing affinities for named species and varieties; still others of even more uncertain affinity are labelled simply as "sp. A,B,C, etc." The pennate diatoms illustrated in Plates 11-13 can, in most instances, be more readily identified with a previously published name. However, such identifications are in many cases simplistic, and a great deal of new work on nonmarine pennate diatom taxonomy needs to be done with the aid of the scanning electron microscrope.
The purpose of this report is to provide primary documentation of the occurrence of particular nonmarine diatoms at defined localities and to provide a record of the SEM photographs of these diatoms in a permanent depository that will serve as a basis for biostratigraphic and paleolimnologic studies of Neogene continental diatoms in the western U.S. The preparation of this report has entailed the splitting of the diatoms observed in these assemblages into morphological entities of possible taxonomic value. No attempt is here made to present a formal taxonomic revision or placement of these nonmarine diatoms. Although these diatoms have been illustrated by external and internal views, when available, and by high magnification photographs of fine structures, when applicable, formal taxonomic treatment must be based on detailed morphologic observations and detailed descriptions and appropriate comparisons. No descriptions are included beyond brief comments in the plate captions designed to make the figures more intelligible. All forms for which adequate photographic documentation exists are illustrated, but by no means have all of the photographs taken for this study been included. Considerable further study under the SEM, particularly of the centric diatoms, will be needed for a meaningful taxonomic treatment.
STRATIGRAPHIC CONSIDERATIONS
This study has been undertaken in connection with a study of nonmarine diatoms in a core taken at Tulelake, California, and under examination by J. P. Bradbury, Branch of Paleontology and Stratigraphy, USGS, Denver. Most of the specimens illustrated were derived from seven samples collected by Bradbury in 1984. Two other assemblages, USGS Diatom Localities 4076 and 4077, collected by Perry Wood, Water Resources Division, USGS, are also represented in this report. The Bradbury samples are part of a larger collection of 80 diatomaceous outcrop samples from northern California and southern Oregon taken in the region around Tulelake, California, in June 1984. Outcrops of diatomaceous sediments are widely distributed but also discontinuous in that region, and accurate correlation between widely separated deposits requires detailed study of their diatom assemblages in conjunction with tephrochronology. For example, the distribution of some distinctive diatoms like Cyclotella aff. C. elgeri (Plate 10, Figures 3-6 ) allows precise correlation of outcrops that is supported by volcanic ash correlations (Andrei Sarna-Wojcicki, written communication). The volcanic ash correlations in this case indicate that the diatomites in question are 2.2 to 2.6 million years old. Although this time is spanned by the Tulelake core record, neither the distinctive diatoms nor the volcanic ash were encountered in that section, perhaps implying a local hiatus in the Tulelake core during that period.
Hopefully, a successful nonmarine diatom biostratigraphy may be developed for the region. This will certainly be dependent on more scanning electron microscopy than is represented by this report and substantially more field work. The occurrences of diatomite in southern Oregon (and adjacent to the California diatomaceous sediments herein examined) have been reported by Moore (1937, p. 20-51), but I do not know of any analogous treatment of nonmarine diatomites from northern California.
PALEOECOLOGIC CONSIDERATIONS
Many of the diatom assemblages studied for this report are dominated by only one or two centric nonmarine diatom taxa. None of the samples examined show any great diversity in diatom taxa, and specimens of pennate diatoms are infrequent to extremely rare. Aulacosira solida and Cyclotella elgeri, figured in this report, characterize the sediments of the Tulelake core, especially below the 100 m depth. The presence of these species in nearby outcrops of diatomite suggests that the Tulelake core may be either contemporaneous with the outcrops or that a substantial part of the diatoms in the core have been derived from erosion and redeposition of previously deposited lacustrine sediments.
The dominance of planktonic centric diatom taxa in the examined sample localities suggests deposition in comparatively large lacustrine systems with specific climatic and hydrologic characteristics. Distinctive diatom assemblages found in separated outcrops and in the Tulelake core may allow local correlations and assist in evaluation of the size, depth and hydrochemistry of ancient lacustrine environments encountered in and underlying the Tulelake core.
DIATOM LOCALITIES OF ILLUSTRATED SPECIMENS
The initial four-digit number is the USGS Diatom Locality Number, Stephanodiscus rotula var. intermedia Fricke Figure   1 . Exterior of valve, x!600, diameter 40 urn. USGS Diatom Locality 4077.
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2. Exterior of valve, x2400, diameter 28 urn. USGS Diatom Locality 4077.
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